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was fed with a buffer solution containing (in g/L of distilled water): NH 4 Cl, 0.31; NaH 2 PO 4 ·H 2 O, 122 2.69; Na 2 HPO 4 , 4.33; KCl, 0.13; 12.5 mL mineral solution and 12.5 mL vitamin solution 18 . The 123 middle chamber was fed with the synthetic digestate containing the buffer solution and VFAs at 124 different levels. VFAs were mainly composed of acetate, propionate, butyrate and formate at a 125 concentration ratio of 10:2:2:1 to mimic the actual composition in the AD system. The cathode 126 chamber was filled with 0.05 mM NaCl solution. At the beginning of each batch, the anode and 127 middle chamber were purged with N 2 for 10 min to maintain an anaerobic condition. During the 128 batch experiments, the cathode was continuously aerated while the anode chamber was mixed 129 using the magnetic stirrer. All experiments were performed in duplicate. 8 time are shown in Figure 2a . The current density increased with the increasing of initial VFA 145 concentrations. As no substrates were dosed in the anode, current increases could only be 146 explained by the transportation of VFAs through the membrane from the middle chamber. When 147 1 and 5 mM VFAs were dosed, the current densities were close to the background level, which 148 could be due to the limited VFA transportation to the anode. When the VFA levels were lower 149 than 60 mM, the current densities increased gradually with time and reached to the maximum 150 values (0.04-9.36 mA/m 2 ) at 5 h. Comparatively, the current density increased more sharply and 151 reached to the maximum stable value in less than 3 hours when the initial VFA concentration 152 was between 120 and 200 mM. Thus, the response time of the biosensor was chosen as 5 hours 153 in the following tests. It was also observed that the differences among the maximum stable 154 current densities turned to be lower when the initial VFA levels increased from 30 to 200 mM, 155 which suggested the biosensor was approaching saturation at those concentrations of the fuels.
156
The correlation between the current density and the VFA level was established as shown in resistance is close to the internal resistance or even lower than the internal resistance. In this case 289 the internal resistance played a more important role in the system and easily fluctuated with 290 respect to the environmental conditions. Thus, the sensor subjected to environmental changes 291 will be more robust and stable at high external resistance in the long run. Table S1 and S2 (Supporting Information). The samples were stored at 4°C before used except 296 sample 3 which was stored in the incubator at 55.3°C to deplete the substrate. The results 297 obtained from the biosensor ( Figure S1 ) and GC are summarized in Table 1 
